Isotretinoin is contraindicated in patients with peanut allergy, soy allergy, or both. We present a case of successful oral challenge with isotretinoin in a patient with both primary peanut and soy allergy and suggest a stepwise work-up.
A 25-year-old man with severe acne and a history of allergic asthma, rhinoconjunctivitis, and allergic reactions to peanut in childhood was referred to the allergy department by his dermatologist to evaluate the safety of isotretinoin. The prescribing information leaflet states that isotretinoin is contraindicated in patients with known soybean or peanut allergy, owing to the risk of potential cross-reactivity. All oral isotretinoin formulations in Belgium contain soybean oil. However, data about the safety of isotretinoin in patients with potential severe peanut and/or soybean allergy are scarce [1] [2] [3] [4] .
The patient had avoided peanuts and soybean products since childhood because of several allergic reactions involving facial swelling, itching, and dyspnea immediately after eating peanuts or food containing peanut or peanut oil. He had never experienced reactions to soy, although a careful dietary history suggested absence of exposure to soy-containing food. An allergy work-up was performed. Skin prick tests (SPTs) were positive for peanut extract (4+) and soy milk (4+). Specific IgE (sIgE, ImmunoCAP ThermoFisher/Phadia) to the crude extract of peanut and the stable 2S-albumin seed storage protein of Ara h 2, which is associated with systemic reactions to peanut [5] , was >100 kU/L in both cases. sIgE for the other seed storage proteins of peanut (Ara h 1 and Ara h 3) was also detected (respectively >100 kU/L and 36.30 kU/L), with no relevant sensitization to Bet v 1 or lipid 11 mg]) was negative. Given the oil content of the capsule, we dissolved the drug in hot milk in order to be able to perform an updosing protocol. After this successful challenge, long-term treatment with isotretinoin was successfully initiated. Peanut and soy are phylogenetically and antigenetically related and share several homologous proteins. Patients with severe peanut allergy are also at risk of developing severe reactions to soy [7] . Soybean oil still contains soy proteins; therefore, isotretinoin, which contains soybean oil, is contraindicated in patients with known soybean or peanut allergy, owing to the risk of potential cross-reactivity. However, it has been demonstrated that the allergenicity of proteins in soybean oil is reduced with regard to soybean allergy [8] . The only case of potential anaphylaxis after a first dose of isotretinoin was reported in a patient with minor sensitization to soybean (Gly m 4 1.38 kUA/L) [9] . However, it remains arguable whether isotretinoin was the culprit of the reaction: the 27-year-old patient, with known cashew nut allergy, developed facial swelling only 12 hours after the first dose of isotretinoin and was able to continue the treatment for 3 days. The authors report successful initiation of treatment with isotretinoin in 4 patients with negative SPT and sIgE results for soybean.
Only 3 cases of successful oral provocation with isotretinoin in peanut allergic patients have been reported, and low sIgE for soybean (0.39 kU/L) was detected in only 1 case, although the patient did not report allergic reactions to soy and was not avoiding soy in his diet (Table) [1] [2] [3] . Spierings et al [4] report the successful introduction of isotretinoin in 6 patients with known severe peanut allergy, although they do not report the results of component-specific IgE [4] . Challenge testing in the hospital yielded negative results.
We present an oral challenge strategy for isotretinoin based on increasing doses that is feasible in high-risk patients with severe soybean allergy, peanut allergy, or both. The summary of product characteristics states that oral isotretinoin is contraindicated in patients with known soybean or peanut allergy. Therefore, we suggest, as do other authors, that there is probably only a theoretical risk for allergic reactions to isotretinoin, even in patients with severe primary peanut and/ or soybean allergy [10] .
Based on our results and previous case reports, we suggest the following steps before initiation of isotretinoin in patients with potential soybean and/or peanut allergy:
1. Establish a correct diagnosis of soybean and/or peanut allergy based on history, SPT, and determination of sIgE (at least Ara h 2, Gly m 5, and Gly m 6). 2. In the case of Bet v 1-associated soybean and/or peanut allergy, isotretinoin can be started safely at home without precautions. 3. In the case of (severe) primary soybean and/or peanut allergy, depending on the potential risk and need for the regimen, a first intake under medical supervision can be performed with a 1-hour observation period. In high-risk patients and children, oral challenge with isotretinoin dissolved in hot milk can be performed in a hospital setting, as described in the present case.
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Previous Presentations
These data were presented at a National Meeting of the Belgian Society of Allergy and Clinical Immunology on November 25 th , 2017. Allergen sources range in size from 0.28 to 0.40 mm for mites, 2 to 500 µm for molds, and 2 to 200 μm for pollens. Early studies suggested that given their large size, aeroallergenic sources were unable to reach the lower airways [1] . The nose filtering system retains particles larger than 10 μm, and only fine or ultrafine particles reach distal bronchioles (diameter 1-5 µm) [2, 3] . However, it has been demonstrated that grass pollen allergens are released as breathable aerosols, the atmosphere contains allergencarrying, plant-derived, paucimicronic particles (2-5 µm) [4] , and small spores and fragments of mold spores can reach the lower airways [5] .
Ferguson et al [6] identified the major allergen from Dermatophagoides pteronyssinus (Der p 1) in the small airways of allergic patients. The authors assessed the link between environmental exposure to mites and the presence of the allergen in bronchoalveolar lavage (BAL) fluid in 9 patients sensitized to D pteronyssinus.
Horvath et al [7] studied deposition of inhaled pollens in the airway using computer simulation. Their results suggested that pollen particles (0.5-20 μm) may deposit more efficiently in the asthmatic lung than in the healthy lung, especially in the bronchial region.
The aim of our study was to examine the possible presence of major allergens from mites, pollen, and molds in BAL fluid collected from patients undergoing fiberoptic bronchoscopy.
We performed an observational descriptive study. BAL samples were obtained from patients undergoing fiberoptic bronchoscopy (hospitalized and outpatients) over 1 year. Indications for fiberoptic bronchoscopy included hemoptysis, chronic cough, and upper airway assessment. Patients with
